Protein supplementation and the incidence of apoptosis and oxidative stress in mouse embryos.
To estimate the effect of protein supplementation of culture media on reactive oxygen species production and incidence of apoptosis in preimplantation mouse embryos. A total of 72 two-cell mouse embryos were cultured in human tubal fluid (HTF) alone (HTF-alone, control) and 71 embryos in HTF with protein supplementation (10% serum substitute supplement; HTF-SSS) for 72 hours. Total cell number per embryo was determined by staining with Hoechst 33258. Allocation of inner cell mass and trophectoderm in blastocysts and incidence of apoptosis were determined by confocal microscopy. Levels of reactive oxygen species in culture media were measured by chemiluminescence assay using luminol as probe. Blastocyst development, total cell number, and the inner cell mass/trophectoderm ratio were similar between the 2 groups. The blastocyst hatching rate was significantly higher in the HTF-SSS group than in the HTF-alone group (20% compared with 4%, P = .007). Level of reactive oxygen species was significantly higher in HTF-alone compared with HTF-SSS at 24 hours (median and interquartile range 28 [13, 43] compared with 0 [0, 1], P = .02), 48 hours (24 [21, 26] compared with 2 [1, 2], P = .02), and 72 hours (26 [9, 32] compared with 2 [2, 3], P = .03). The incidence of apoptosis in blastocysts cultured in HTF-SSS was significantly lower than those in HTF-alone group (mean +/- standard deviation 2.38 +/- 0.68 and 5.81 +/- 1.11, respectively, P = .001). Protein supplementation of culture media improves the hatching rate and reduces reactive oxygen species levels and the incidence of apoptosis in mouse preimplantation embryos.